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Some Factors Affecting the Resistance of Sputtered Platinum 
Films. L. R. KOLLER. (Phys. Rev., September, I92I . ) - -As soon 
as a film of the metal is formed by sputtering from the cathode 
its electrical resistance commences to change. If the film is 
kept in a high vacuum, at first the decrease is rapid, then it 
becomes slower and at the end of 12 hours it is negligible. In 
one case the initial resistance was about 14oo ohms and the final 
amount was one-third of this. In the freshly deposited film 
the resistance must consist of two parts, one the resistance of the 
metal itself and the other the resistance due to the contacts be- 
tween the particles constituting the film. The diminution of the total 
resistance is ascribed to the coalescing of the particles with a con- 
sequent lessening of the contact resistance. Anything that hinders 
the union of the particles should make the change of resistance 
slower. When air is admitted to lhe film at first a slight rise in the 
resistance takes place. After this there is practically no change in 
the resistance. What probably takes place is thi's: As soon as the 
air comes into co.ntact with the metal the latter becomes covered 
by an adsorbed layer of air, which forces the particles apart a little 
and thus increases the resistance. Subsequently no further coales- 
cence of the particles can occur owing to the layer and the resistance 
remains constant. When the air is pumped oust the aging process 
resumes i,ts course. Oxygen is far more effective in modifying the 
decrease in resistance than are nitrogen and carbon dioxide. In this 
connection it was found that the sput~tering process renders the plati- 
num of both the cathode and the film active so that it causes oxygen 
and hydrogen to unite at room temperature. 
The temperature coefficient of the films is smaller than that of the 
metal in one piece. The increase of temperature makes the genuine 
resistance grea.ter but this change is opposed by the reduction in 
resistance brought about by the coalescence favored by the higher 
temperature. 
G. F. S. 
New Specific Heat Apparatus. EZER GRIFFITHS. (Proc. Ph~,s. 
Soc. London, August 15, I921.) - -The usual methods of measuring 
specific heat manifestly do not apply to such substances as cork, 
charcoal, slag wool and diatomaceous earth, yet these are of technical 
importance on account of their low heat conductivity which is the 
very property rendering it difficult to determine the specific heat. 
The substance was first reduced to a fine powder. This was then 
placed in a hollow aluminum cylinder until the latter was less than 
half full. On the inside of the cylinder were fins to stir the powder 
up. Besides these the cylinder contained a stationary coil, heated 
by the electric urrent, and several thermo-junctions for the measure- 
ment of temperatures. The cylinder was rotated and the current 
passed through the heating coil. The heat fhere developed goes to 
raise the temperature of the powder swirling through the coil and 
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also of the cylinder and its contents, for which a correction can be 
made. Loss of heat by radiation is obviated by surrounding the 
cylinder with a copper drum wound with a heating coil. By this 
means it was possible to maintain the temperatures of the drum and 
of the cylinder the same, so that no exchange of heat between them 
took place. 
The temperature of the powders was raised through only 
fifteen degrees in order to avoid changing the moisture content 
during the experiment. 
The following values were found for the specific heats--charcoal, 
29; slag wool, 17; diatomaceous earth, 23; cork, whether slab or 
granulated, 43. 
G. F. S. 
Gas Masks for l~'ire Fighters.raThe success of the U. S. army 
gas mask, which at the close of the war had been developed to a 
satisfactory protection against all the gases met on the battle-field, 
led to a hasty judgment hat it might be used as a protection against 
the products of combustion in mines, common fires and some indus- 
trial products, but this is not the case. Some misleading statements 
were made by advertisers who had masks for sale. Experience showed 
that the army masks do not protect against the ordinary products 
of combustion, which are largely carbon dioxide and monoxide. 
Neither of these was an important ingredient in the offensive war 
gases, yet they are both capable of causing suffocation. Moreover, in 
a notable percentage of cases, the suffocating effect is not due to the 
introduction of any poisonous gas, but to the diminution of oxygen, 
and it is obvious that no mask can protect against such condition. 
Technical Paper No. 248 o.f the U. S. Bureau of Mines, a 
pamphlet of over fifty pages, gives the results of many experiments 
and investigations for ascertaining the proper material for masks 
for miners and firemen. In some cases, indeed, army masks have 
served a good purpose, one instance being a fire in a waste-paper 
plant. The army mask gives no protection against ammonia, which 
is important in view of disasters at refrigerating plants, and the 
frequency with which small refrigerating plants are attached to other 
industrial establishments. The gases commonly encountered in fires 
and other accidents in civil life have been carefully studied by the 
authors of the bulletin, Messrs. Fieldner, Katz and Kinney. The 
composition of the most important absorbents i given, but it appears 
that no satisfactory absorbent for carbon monoxide is yet obtainable. 
Some progress has been made in the matter, however, and it is ex- 
pected that a satisfactory absorbent may before long be found. 
This gas is one of the most dangerous in the list, because it is a 
common product of imperfect or choked combustion and is 
also present in large amount in common il luminating gas. 
In fact, it is responsible for more deaths in civil life than all other 
gases combined. 
H .L .  
